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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a DNA that has high heat stability and is useful for production 
of peptide^ansporting protein that can specifically take In di- and tri- peptide by incorporating the 
gene of the peptide^ansporting protein originating from Lactobacillus helveticus into the vector. 
SOLUTION: The gene of a peptide-transporting protein originating from Lactobacillus helveticus as 
Lactobacillus helveticus SBT-2171 (PERM P"1438t) or a peptide-transporting protein gene that is 
obtained by cleaving the chromosomal gene of Lactobacillus helveticus with a restriction enzyme 
Hpa I is included This DNA is incorporated into a vector, a microorganism is transformed with this 
vector and cultured Then, the resultant peptide-transporting protein is added to prepare membrane 
vesicles. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Lactobacillus helveticus (Lactobacillus helveticus) DNA containing the peptide transporter 
protein gene of the origin. 

[Claim 2] Lactobacillus helveticus (Lactobacillus helveticus) DNA containing the peptide transporter 
protein gene obtained by cutting a chromosomal gene with a restriction enzyme Hpal. 
[Claim 3] Lactobacillus helveticus (Lactobacillus helveticus) the DNA fragment obtained by cutting a 
chromosomal gene with a restriction enzyme Hpal — reverse PCR (inverse PGR) — DNA containing 
the peptide transporter protein gene which has the EcoRV site and BamHI site which are obtained by 
amplifying by law. 

[Claim 4] Lactobacillus helveticus (Lactobacillus helveticus) DNA according to claim 1 to 3 which is 
Lactobacillus helveticus (Lactobacillus helveticus) SBT 2171 (PERM P-14381). 
[Claim 5] The vector which has the peptide transporter protein production ability incorporating DNA 
according to claim 1 to 4. 

[Claim 6] The microorganism which has the peptide transporter protein production ability which 
carried out the transformation by the vector according to claim 5. 

[Claim 7] The membrane vesicle containing the peptide transporter protein prepared from the fungus 
body which the microorganism according to claim 6 was cultivated [ fungus body ] and made peptide 
transporter protein produce. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention] This invention relates to DNA containing the peptide transporter protein gene 
originating in Lactobacillus helveticus (Lactobacillus helveticus) of lactic acid bacteria. Moreover, this 
invention relates to the vector which has the peptide transporter protein production ability 
incorporating this DNA. Furthermore, this invention relates to the membrane vesicle containing the 
peptide transporter protein prepared from the microorganism which has the peptide transporter 
protein production ability which carried out the transformation by this vector, and the fungus body 
which this microorganism was cultivated [ fungus body ] and made peptide transporter protein 
produce. 
[0002] 

[Description of the Prior Art] It is known that a living thing will produce various transporter protein 
from the need of incorporating a nutrient from the outside of a living body. And various peptide 
transporter protein is found out until now (Mol.MicrobioL. vol.16, p.825. 1995). This peptide transporter 
protein can roughly be classified into two types according to the acquisition format of the energy 
source consumed on the occasion of transportation. The first type uses ATP (adenosine 
triphosphate) in the living body, this type of peptide transporter protein is called ABC transportation 
protein — the prominent total theory of Higgins is known (Annu.Rev.Cell Biol., vol.8, p.67, 1992). The 
second type belongs to a PTR family and is Steiner. It is named (Mol.MicrobioL. vol.16, p.825. 1995). 
This peptide transporter protein performs peptide transportation using the concentration difference 
(proton motive force) of the proton of cell inside and outside. Although the peptide transporter 
protein using the proton motive force which is the second type was found out by many living things, 
they were [ that the peptide transporter protein of the RAKUTOKOKKASU RAKUCHESU 
(Lactococcus lactis) origin is only known, and ] as what originates in eukaryote and originates in a 
procaryote (J.Biol.Chem,. vol.264, p.11391. 1994). However, RAKUTOKOKKASU RAKUCHISU 
(Lactococcus lactis) Since it is mesophilic lactic acid bacteria, it is RAKUTOKOKKASU RAKUCHISU 
(Lactococcus lactis). The peptide transporter protein of the origin had the fault that it could be used 
only in the moderate temperature region around 30 degrees C. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention persons are Lactobacillus helveticus 
(Lactobacillus helveticus), when research was wholeheartedly advanced about the peptide transporter 
protein originating in a procaryote. It found out that peptide transporter protein might be produced. 
Then, cloning of the gene of Lactobacillus helveticus (Lactobacillus helveticus) was carried out, DNA 
which may produce peptide transporter protein was acquired, and it checked that the Escherichia coli 
which carried out the transformation by the vector incorporating this DNA produced the peptide 
transporter protein which has the property to incorporate a dipeptide and tripeptide specifically. 
Furthermore, it came to complete a header and this invention for the ability of a dipeptide and 
tripeptide to be incorporated specifically by using the membrane vesicle containing the peptide 
transporter protein prepared from the Escherichia coli which produced peptide transporter protein. 
Therefore, this invention is Lactobacillus helveticus (Lactobacillus helveticus). Let it be a technical 
problem to offer DNA containing the peptide transporter protein gene of the origin. Moreover, this 
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invention makes it a technical problem to offer the vector which has the peptide transporter protein 
production ability incorporating DNA containing the peptide transporter protein gene of the 
Lactobacillus helveticus (Lactobacillushelveticus) origin. Furthermore, this invention makes it a 
technical problem to offer the microorganism which carried out the transformation by the vector 
which has peptide transporter protein production ability, and to offer the membrane vesicle containing 
the peptide transporter protein prepared from the fungus body which this microorganism was 
cultivated [ fungus body ] and made peptide transporter protein produce. 
[0004] 

[Means for Solving the Problem] Therefore, this invention is DNA containing the peptide transporter 
protein gene of the Lactobacillus helveticus (Lactobacillus helveticus) origin. This invention is DNA 
containing the peptide transporter protein gene obtained again by cutting the chromosomal gene of 
Lactobacillus helveticus (Lactobacillus helveticus) with a restriction enzyme Hpal. DNA obtained 
when this invention cuts the chromosomal gene of Lactobacillus helveticus (Lactobacillus helveticus) 
with a restriction enzyme Hpal again — reverse PGR (inversePCR) ~ it is DNA containing the 
peptide transporter protein gene which has the EcoRV site and BamHI site which are obtained by 
amplifying by law. This invention is said DNA whose Lactobacillus helveticus (Lactobacillus helveticus) 
is Lactobacillus helveticus (Lactobacillus helveticus) SBT 2171 (PERM P-14381) again. This invention 
is a vector which has the peptide transporter protein product'on ability incorporating said DNA again. 
This invention is a microorganism which has the peptide transporter protein production ability which 
carried out the transformation by said vector again. This invention is a membrane vesicle containing 
the peptide transporter protein prepared from the fungus body which said microorganism was 
cultivated [ fungus body ] and made peptide transporter protein produce again. 
[0005] Hereafter, this invention is explained in detail. DNA containing the peptide transporter protein 
gene of the Lactobacillus helveticus (Lactobacillus helveticus) origin of this invention is Lactobacillus 
helveticus (Lactobacillus helveticus) acquired by Delley's and others approach 
(AppI.Environ.Microbiol., vol.56, p. 1967. 1990) etc. It can obtain by cutting a chromosomal gene with a 
restriction enzyme Hpal In addition, specifically in this invention, Lactobacillus helveticus 
(Lactobacillus helveticus) is Lactobacillus helveticus (Lactobacillus helveticus) SBT 2171 (PERM 
P-143B1). Furthermore. DNA containing the peptide transporter protein gene which has an EcoRV 
site and a BamHI site can be obtained by amplifying DNA obtained by doing in this way by the 
reverse PGR method. Such DNA is included in a vector, the vector which has peptide transporter 
protein production ability is obtained, further, by the obtained vector, the transformation of the 
microorganisms, such as Escherichia coli and a Bacillus subtilis. can be carried out, and the 
microorganism to which the production ability of peptide transporter protein was given can be 
obtained. 
[0006] 

[Embodiment of the Invention] The peptide transporter protein of the Lactobacillus helveticus 
(Lactobacillus helveticus) origin of this invention has the property which tackles a dipeptide and 
tripeptide specifically. Therefore, the membrane vesicle containing the peptide transporter protein 
prepared from the microorganism which carried out the transformation by the plasmid which has the 
peptide transporter protein production ability which included DNA of this invention in the vector, and 
the fungus body which these microorganisms were cultivated [ fungus body ] and made peptide 
transporter protein produce can be used as peptide transporter protein. For example, the membrane 
vesicle which took out and prepared the membrane component from the fungus body of these 
microorganisms itself and the fungus body can be used for the support for condensing a peptide, a 
dipeptide. and tripeptide specifically, the sensor which detects a dipeptide and tripeptide specifically. 
Lactobacillus helveticus (Lactobacillus helveticus) Since it is the lactic acid bacteria of the 
thermophylic. the peptide transporter protein of this invention originating in this has the description 
that the pyrosphere around 50 degrees C can also be used, in addition, approach (Poolman et al.. 
Handbook of Biomembrane. 1992) which used ion inclination when a membrane vesicle was used as 
peptide transporter protein The approach (Driessen et al.. Proc.Natl.Acad.Sci., vol.82, p.7555, 1985) of 
uniting with the cytochrome C oxidase of the nucardia muscle origin etc. — it is good to use it, 
combining a proton motive force generation method suitably. 
[0007] 
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[Example] Next an example and the example of a trial are shown and this invention is explained in 
more detail. 

According to the approach (Appl.Environ.Microbiol.vol.56, pp.1967-1970. 1970) of the preparation 
Delley of the chromosomal gene of example 1 (a) Lactobacillus helveticus, the chromosomal gene of 
Lactobacillus helveticus (Lactobacillus helveticus) was prepared. Namely, Lactobacillus helveticus 
SBT 2171 (FERM P-14381) (Lactobacillus helveticus) By the MRS culture medium, the MRS culture 
medium was inoculated 5X and 37-degree C 37 degrees C were cultivated for 5 hours, after 
cultivating for 16 hours. After a lOOmM phosphate buffer solution (pH7.0) washes the obtained 
culture twice, centrifugal separation is performed and fungus bodies are collected, and it is ImMEDTA 
(ethylenediaminetetraacetic acid). It suspended in included lOmM tns buffers (pH 7.8). Next, 
actuation for destroying a fungus body was performed That is, concentration Protease K (Boehringer 
Mannheim make) so that concentration may become fungus body suspension in ml and 250microg / 
After having added Protease E (Seikagaku make), respectively so that it might become in ml and 
SOOmicrog /. and performing 37 degrees C and processing for 30 minutes, lOmM tris buffers (pH 7.8) 
containing ImM EDTA washed, and the processing fungus body was suspended in this buffer solution. 
After adding MUTANO lysine (Seikagaku make) 160U to this processing fungus body suspension and 
performing 37 degrees C and processing for 30 minutes to it, concentration Concentration EDTA so 
that it may become 0.1% and concentration may serve as 75mM(s) in SDS (sodium lauryl sulfate) 
Protease K was added, respectively so that it might become in ml and 200microg /, and 65 degrees C 
and processing of 2 hours were performed. And the organic solvent (phenol: chloroform =1:1) washed 
the fungus body suspension which performed the above-mentioned processing 3 times, and after 
separating liquids with this organic solvent and collecting water layers, the sterilization toothpick 
rolled round and recovered the chromosomal gene from the settlings which added and generated cold 
ethanol so that the last concentration might become 70X in this water layer, 
(b) Lactobacillus helveticus SBT 2171 (FERM P-14381) of ****** of DNA containing a peptide 
transport protein gene (Lactobacillus helveticus) About the chromosomal gene, the restriction 
enzyme Hpal performed 37 degrees C and decomposition of 6 hours, and DNA containing a peptide 
transporter protein gene was obtained. 

[0008] DNA containing an example 2 (magnification of DNA) peptide transporter protein gene was 
amplified by the reverse PCR method. That is, DNA obtained in the example 1 was combined by 
T-four-DNA ligase (Boehringer Mannheim make), and it considered as the circular DNA. and 
considered as the mold for magnification. In addition, the presentation shown in Table 1 performed 
magnification of DNA. 
[0009] 
[Table 1] 

SOmicrog [/ml ] DNA fragment solution 2microl 10 time PCR 

buffer solution (Boehringer Mannheim make) lOmicrol 5mM dNTP mix (Boehringer Mannheim make) 
4microl lOOmM Magnesium chloride 2microl Primer 1 2microl Primer 2 2microl Sterilized water 

77microl Primer 1:5* - TCCTGTAATTGI I I I [ATTG (the EcoRV 

site is introduced) 

Primer 2:5' - ATGACACATTATTCATACTG (the BamHI site is introduced) 

[0010] Next PWO polymerase (Boehringer Mannheim make) Imicrol It adds. The reaction process of 
the following (1) - (5): (1) 95 degree C. 10 minutes, and (2) 95 degree 0, 90 seconds, and (3) By the 
repeat of 30 cycles of (5) and (2) to (4). DNA was amplified and DNA containing a peptide transporter 
protein gene was obtained for (4) 72 degree C and 3 minutes for 50 degree C and 2 minutes. The 
amino acid sequence presumed from the base sequence of this DNA and its base sequence is shown 
in drawing 1 - drawing 3 . and the array number 1 of an array table. In addition, just before starting a 
reaction, multistory [ of the sterilization mineral oil ] was carried out, and evapotranspiration of 
moisture was prevented. 

[0011] DNA containing the peptide transporter protein gene by which example 3 (preparation of 
vector) magnification was carried out was combined with the vector. That is, mixed DNA obtained in 
the vector pTAQI for Escherichia coli (product made from Gencor) beforehand cut with restriction 
enzymes BamHI and EcoRV. and the example 2, it was made to join together by DNA ligase 
(Boehringer Mannheim make), and the vector which has the peptide transporter protein production 



• JP,1 1-000172.A [DETAILED DESCRIPTION] http://www4.ipdi.ncipi.go.jp/cgi-bin/tran.web.cglejj 

ability incorporating DNA containing a peptide transporter protein gene was obtained. 
[0012] The transformation of a microorganism was performed using the vector which has example 4 
(transformation of microorganism) peptide transporter protein production ability. Namely. Escherichia 
coli beforehand processed with the calcium chloride The vector which has the peptide transporter 
protein production ability obtained in the example 3 was mixed with El 772 share (J.BacterioL, vol.173, 
pp.234-244, 1991), the vector was introduced into Escherichia coli by 42 degrees C and the heat 
shock for 90 seconds, and the Escherichia coli which has peptide transporter protein production 
ability was obtained. In addition, the vector introduced into Escherichia coli is ampicillin. Culture 
medium which added ml in lOOmicrog /(peptone 10g/l.. yeast extract 5 g/l. salt 5 g/l) It chose. 
[0013] The lOmMD-lactic acid was added to the Escherichia coli which has the peptide transporter 
protein production ability obtained in the example of trial 1 (measurement of the amount of dipeptide 
incorporation of Escherichia coli) example 4. and oxygen was blown into it The prolyl alanine 
(Pro-Ala) which carried out the label by 14C is added after 1 minute, a sample is extracted with time, 
and it is a membrane filter. (0.45 micrometers) The trap of the Escherichia coli was carried out And 
after the 0.1 M lithium chloride which ice-cooled this filter washed twice, the filter was dissolved in 
the liquid scintillation cocktail, radioactivity was measured, and the amount of dipeptide incorporation 
of Escherichia coli was calculated. Moreover, the trial with the same said of the Escherichia coli 
which carried out the transformation by the vector which has the peptide transporter protein 
production ability which incorporated as contrast the Escherichia coli which has not carried out a 
transformation, and tiie DNA fragment of RAKUTOKOKKASU RAKUCHISU (Lactococcus lactis) 
prepared by the same approach as an example 4 was performed. A result is shown in drawing 4 . As 
for the Escherichia coli which has not carried out a transformation, from the result shown in drawing 
1 , the amount of dipeptide incorporation did not almost have a very low increment with time, either. 
Moreover, the Escherichia coli introduced in DNA of Lactobacillus helveticus (Lactobacillus 
helveticus) of this invention became clear [ that the amount of dipeptide incorporation is very high ] 
from tiie Escherichia coli introduced in DNA of RAKUTOKOKKASU RAKUCHISU (Lactococcus lactis). 

[0014] The Escherichia coli which has the peptide transporter protein production ability obtained in 
the example 5 (preparation of a membrane vesicle) example 4 was cultivated, and tiie membrane 
vesicle was prepared from the fungus body which made peptide transporter protein produce. That is. 
by M9 culture medium (M9 salt mix solution 200 ml/I, 20X glucose solution 20 ml/1 which consist of 
disodium hydrogenphosphate 64 g/l. potassium^dihydrogenphosphate 15 g/l, sodium chloride 2.5 g/l, 
and ammonium-chloride 5.0 g/l) which added a lOg [/I. ] yeast extract and the lOg [/I. ] sodium 
succinate, after cultivating for 3 hours, the harvest of the 37 degrees C of the cultures was washed 
and carried out with the potassium phosphate buffer solution (pH 7.0). And according to the approach 
(Methods of Enzymology, vol.22, pp.99-120. 1971) of Kaback, the membrane vesicle which contains 
peptide transporter protein from this Escherichia coli was prepared. In addition, the prepared 
membrane vesicle was saved in liquid nitrogen, until just before using it for each trial. 
[0015] To the suspension of the membrane vesicle containing the peptide transporter protein 
obtained in the example of trial 2 (measurement of the amount of dipeptide incorporation of a 
membrane vesicle) example 5, the last concentration is SOmicroM. The phenazine methosulfate was 
added so that it might become, air was blown, and it held at 30 degrees 0. And after 1 minute, an 
ascorbic-acid potassium is added so that the last concentration may serve as lOmM(s), Pro-Ala 
which carried out the label by 14C is further added after 1 minute, a sample is extracted with time, 
and it is a membrane filter. (0.45 micrometers) The trap of the Escherichia coli was carried out. After 
the 0.1 M lithium chloride which ice-cooled this filter washed twice, the filter was dissolved in the 
liquid scintillation cocktail, radioactivity was measured, and the amount of dipeptide incorporation of a 
membrane vesicle was calculated. Moreover, the trial with the same said of the membrane vesicle 
prepared as contrast from the Escherichia coli which has not carried out a transformation was 
performed. A result is shown in drawing 5 . Although the membrane vesicle prepared from the 
Escherichia coli which has not carried out a transformation had the amount of incorporation of a 
dipeptide lower than the result shown in drawing 5 and there was also almost no change with time, 
the membrane vesicle of this invention became clear [ that the amount of incorporation of a dipeptide 
is very high ]. Furthermore, the amount of dipeptide incorporation of the membrane vesicle of this 
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invention was measured in 37 degrees C and 45 degrees C. A result is shown in drawing 6 . From 
drawing 6 , it became clear activity was still higher rather than the membrane vesicle of this invention 
was able to be set at 37 degrees C in a 45-degree C pyrosphere. 
[0016] 

[EfFect of the Invention] Since it has the property to incorporate a dipeptide and tripeptide 
specifically, the peptide transporter protein produced by the microorganism which carried out the 
transfomiation by the vector incorporating DNA containing the peptide transporter protein gene of 
this invention has the good absorptivity in an intestinal tract, and in case the dipeptide and tripeptide 
which are said for use effectiveness to be high are condensed, it can be used. Moreover, these can 
also be made into the sensor used in case a dipeptide and tripeptide are detected. Its thermal 
stability is high, and since especially the peptide transporter protein produced by this invention has 
activity also in the pyrosphere which is about 50 degrees C, it is useful as the concentration 
equipment connected to the proteolysis system said for the enzyme reaction in an elevated 
temperature to be required on-line, or the sensor section. 



[Translation done.] 
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[Brief Description of the Drawings] 

rOrawing 11 The amino acid sequence presumed from the base sequence of DNA containing the 
peptide transporter protein production gene obtained in the example 2 and its base sequence is 
shown. 

rPrawing 21 A continuation [ the amino acid sequence presumed from the base sequence of DNA 
containing the peptide transporter protein production gene obtained in the example 2 and its base 
sequence ] of drawing 1 is shown. 

[Drawing 31 A continuation [ the amino acid sequence presumed from the base sequence of DNA 
containing the peptide transporter protein production gene obtained in the example 2 and its base 
sequence ] of drawing 2 is shown. 

rPrawing 41 It is the graph which shows the amount of dipeptide incorporation of the Escherichia coli 
in the example 1 of a trial. 

rOrawing 5l It is the graph which shows the amount of dipeptide incorporation of the membrane 
vesicle in the example 2 of a trial. 

rPrawing 61 It is the graph which shows the amount of dipeptide incorporation in 37 degrees C of the 
membrane vesicle in the example 2 of a trial, and 45 degrees C. 
[Layout Table] 
Array number 1 

The die length of an array: 1884 
The mold of an array: Nucleic acid 
The number of chains: Double strand 
Topology: The shape of a straight chain 
The class of array: Genomic DNA 
Origin 

Living-thing name: Lactobacillus helveticus 

Stock name: SBT 2171 

Array 

AAGATGGACG TTAAGGTCAT CGAAAGCAAG GTTAACTTGA TCGAAGCTGA AAAAGATGCT -121 
GTTAATGATG CAGTTGCTAA AGCAATTGAT TAAGTAATAT AAAGTAATAA AAATAAGGAT -61 
CTATCTGTAA ATAGGATAGG TCCTTATTTT TCGTGGTGTA ATTG M III A TTGCTTACCT -1 
TAGATAAGAA AGGAGTTTTT CTTTGGGTAA ACGAGTTCAA ATACAGCATT CTTTGGACAG 60 
CCAAAGGGCT TGTCCACTTT ATTCTTCAOT GAAATGTGGG AGCGTTTCAG TTACTACGGC 120 
ATG CGG GOT ATC TTA TTA TTC TAG 144 
Met Arg Ala He Leu Leu Phe Tyr 
1 5 

ATG TAT TAG GCA GTT ACC AAA GGT GGT TTG GGG ATG TOT CAA ACT ACT 192 
Met Tyr Tyr Ala Val Thr Lys Gly Gly Leu Gly Met Ser Gin Thr Thr 
10 15 20 

GOT GOT TCA ATC ATG TOG ATC TAT GGT TCG CTT GTT TAT TTA TCA ACA 240 
Ala Ala Ser He Met Ser He Tyr Gly Ser Leu Val Tyr Leu Ser Thr 
25 30 35 40 
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CTA GTT GGA GGC TGG CTT TOT GAG AGA GTA TGG GGC TOT AGA AAA ADA 288 
Leu Val Gly Gly Trp Leu Ser Asp Arg Val Trp Gly Ser Arg Lys Thr 
45 50 55 

GTC TTC TAG GGC GGT GTG GTT ATT ATG TTG GGA GAG ATC GTT TTG GOT 336 
Val Phe Tyr Gly Gly Val Leu He Met Leu Gly His lie Val Leu Ala 
60 65 70 

TTG CCA GCT GGT GTA ACQ GTG CTA TAG AGG TCG ATT GCT TTA ATC GTT 384 
Leu Pro Ala Gly Val Thr Val Leu Tyr Arg Ser lie Ala Leu He Val 
75 80 85 

GTA GGT ACT GGA TTA TTA AAG CCG AAC GTA TCC GAT ATG GTT GGG GGT 432 
Val Gly Thr Gly Leu Leu Lys Pro Asn Val Ser Asp Met Val Gly Gly 
90 95 100 

CTT TAT TCG GTT GAA GAT CCC COT CGT GAC GCT GGT TTC AGT ATT TTT 480 
Leu Tyr Ser Val Glu Asp Pro Arg Arg Asp Ala Gly Phe Ser He Phe 
105 110 115 120 

GTT TTC GGG ATT AAC TTA GGC TCA ATT ATT GCT CCA TGG CTT GTA CCA 528 
Val Phe Gly He Asn Leu Gly Ser He He Ala Pro Trp Leu Val Pro 
125 130 135 

TGG GCA GCT GAG GGC TTC GGT GTC CAT ATT TTT GGT AGC CAA TTG AAC 576 
Trp Ala Ala Gin Gly Phe Gly Val His He Phe Gly Ser Gin Leu Asn 
140 145 150 

TTC CAT GCA GGA TTC TCA TTA GCT GCA GTT GGT ATG TTC TTT GGT TTA 624 
Phe His Ala Gly Phe Ser Leu Ala Ala Val Gly Met Phe Phe Gly Leu 
155 160 165 

GTA CAA TAT GTA CTT GGT GGT AAA AAA TAC TTA TCA ACT GAA AGT CTG 672 
Val Gin Tyr Val Leu Gly Gly Lys Lys Tyr Leu Ser Thr Glu Ser Leu 
170 175 180 

ACA GCT AAT GAT CCT ATT GAT AAA GGC GAT TTG CTT AAT GTG ATC AAG 720 
Thr Pro Asn Asp Pro He Asp Lys Gly Asp Leu Leu Asn Val He Lys 
185 190 195 200 

TGG GTT GTC ATT ATT ATC ATC GCA ATT GTT GCA ATT TTA GCC GCT ATG 768 
Trp Val Val He He He He Ala He Val Ala He Leu Ala Ala Met 
205 210 215 

GCA GGA GTA GGG CAA TTA AGC GTT GAT AAT GTA ATT AGC TTA TTA ACT 816 
Ala Gly Val Gly Gin Leu Ser Val Asp Asn Val He Thr Leu Leu Thr 
220 225 230 

ATT TTG GCG ATT GCA TTG CCA ATC TAC TAC TTC GTG ATG ATG TTT GGC 864 
He Leu Ala He Ala Leu Pro He Tyr Tyr Phe Val Met Met Phe Arg 
235 240 245 

AGC TCA AAG GTT ACT AAG ATT GAG TTA GGA ATT CAT TTA CTA CCT GTA 912 
Ser Ser Lys Val Thr Lys He Glu Leu Gly He His Leu Lue Pro Val 
250 255 260 

AGC TTG AAG AAT CGG CTG TTT TTC AAA AAA GGA TAT AAG CGG CTT AAG 960 
Ser Leu Lys Asn Arg Leu Phe Phe Lys Lys Gly Tyr Lys Arg Leu Lys 
265 270 275 280 

CAG ATA ATT CAG CTT GAA CTT GCC ATA AAA AGG CAA AGC TTT ATT ATT 1008 
Gin He He Gin Leu Glu Leu Ala He Lys Arg Gin Ser Phe He He 
285 290 295 

CTG ATA GCG CTC ATC ATC ATG GCC AGC ATT TTG ATT CCA AAC AAA GTG 1056 
Leu He Ala Leu He He Met Ala Ser He Leu He Pro Asn Lys Val 
300 305 310 

ATC ATT GCC AAA CAT CTG CTC AAG CTG GTT TTG TTG GTG TTC TAT TGG 1 104 
He He Ala Lys His Leu Leu Lys Leu Val Leu Leu Val Phe Tyr Trp 
315 320 325 
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ATA GGT CTT AAT TTG ATG OCT TTT AGO ACA TTT GTT CTG TCC TTT GTT 1152 
He Gly Leu Asn Uu He Pro Phe Ser Thr Phe Val Leu Ser Phe Leu 
330 335 340 

TTT TTA GAT TAT ATC AAA CAT ATG TTT AAG AAA GAG GGG GAA CAA GOA 1200 
Phe Leu Asn Tyr lie Lys His Met Phe Lys Lys Glu Gly Glu Gin Ala 
345 350 355 360 

AAA AAA ACA AAA GAA AAA AGO CGG ATT CAT CAC GGG ATT GAA ATC CCG 1248 
Lys Lys Thr Lys Glu Lys Ser Arg lie His His Gly lie Glu He Pro 
365 370 375 

TTG TTT CTC CGG CAA TTA ATC ATA AAT ATA TTC ACC CTA ATA ATT TTG 1296 
Leu Phe Leu Arg Gin Leu He He Asn He Phe Thr Leu He He Leu 
380 385 390 

GAA GGC GAA ACG CTT TTT GAT GAA AAT GGG GTA GAG GTC AAT ATT GOT 1344 
Glu Gly Glu Thr Leu Phe Asp Glu Asn Gly Val Glu Val Asn He Ala 
395 400 405 

GAA CAT CCA GTG CAA GGA TAT ACG GAA TTG AAT ATC AAC CTT TTG AAT 1392 
Glu His Pro Val Gin Gly Tyr Thr Glu Leu Asn He Asn Leu Leu Asn 
410 415 420 

AAA GAT AGC ATT GAT TTG TGG GOT GAT TGG ATT CAA AGC GTT GCA AAA 1440 
Lys Asp Ser He Asp Leu Trp Ala Asp Trp He Gin Ser Val Ala Lys 
425 430 435 440 

TAT TTG CTT AAT ATC ATG TAT ACG GCA GAT GTG ATC GTA ATA ATT ATT 1488 
Tyr Leu Lue Asn He Met Tyr Thr Ala Asp Val He Val He He He 
445 450 455 

TTC TAG CTC GTG AAG ATG GCG GCA TTG TGG TGG GCA TGG TCG TAT ATA 1536 
Phe Tyr Leu Val Lys Met Ala Ala Leu Trp Trp Ala Trp Ser Tyr He 
460 465 470 

CCG TTG AGT ACA GTA TTT GTA GGC TAT AAA TAG TCA GGT AAA GAT GAG 1 584 
Pro Leu Ser Thr Val Phe Val Gly Tyr Lys Tyr Ser Gly Lys Asp Glu 
475 480 485 

TCC TTG CAA GGT GCT TTA GAA GTT TTA TGATAATQGA TCAAAGATTG 1631 
Ser Leu Gin Ala Ala Leu Glu Val Leu 
490 495 

AATTAAAAAA CCTTCTCGCA ATGAGAAGGT TTTTCGTTAG AATTCAGTAT GAATAATGTC 1691 
ATCTTCTGGA CGATGTGCTT GG 1 703 



[Translation done.] 
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(64) Mno^M HUai'Wti^Iiafiyft^DDNA* '<ir3'-R0C«4* 



(57) mm 

cillus helveticus) A^<D^-/^miki^>/'M/n± 
fi?-*^tJDNA. WEDNA*ffl*Ji^«'<y5^H^6 



«II¥11-I72 



haf.il Ins tiftlVfttiniO S*0'<^f^Kttai^ W'Si'R 

[BI*S 2 ] 7 J' h A'^'^i'X • ^)V^T'< 1) 7. (Ladfl 

bacniiis helvetifiis) Oftfi{4c)tlR7£$llS»«Hp 
a I TWSrfS C t »3 J: O^Sn-S'^:/^ H«a3' >A 

ril*a3] •^J' h/WPX • '\;i''>^x>f liT. (Lac to 

bacilltts helYeticns) (Oft&f|:it€?«iHlSi»«Hp 

a IT«»rr*e:i:»3±l5i#en«DNA»fM-*. fflP 
CR (inverse PCR) ffiTJHar«c:i:lCJ:0^e.n-5 
EcoRV1f-f ^RD!BamHIt^-f hS^rr«'^:^5^ 

IHI*^4] vi> K/WI';^ • '\;l''<f--< fiT. (Lacto 
bacillus helveticDs) dt, y^\')Vf-)\,X'^)\*^7- 
v:ftX(Lactnhacilliis hHwtimsl SET 2]7I(FERMP-1 
4381)Tft<&lt*a 1 - 3 (7)V»rn*»IClB«roDNA. 

[91^95] III^Jai~4(Dt'>-rm'lCGtt(;DDNA 

09-, 

mm. 6 ] ««« 5 \'jm.<!)^o ^'-tj^sme* u 

[0 0 0 11 

f-;!/:^ • ±X fl.afitfthaf.i l ins hfil vPt ifiis) \Z 

t&^-t^^-f^ HlftSS^ W^^Hae^ **tfDN Afc 
Bl-r?.. J:©DNA$ffl*.3i^^^'<:/ 

[00 0 2] 

/tJ'HdJ^ltiSnTVJ-SMol. Microbiol.. ?ol. 16. p. 

825. 1995). z.<n^-^^Y-mTk9yn>7'm, ttslniR 
bT«ll^^n4I*;^^-«i©«^f»s^^rl6l;, :^*< 

©T*«. i:®^'-f:/©'<yf^HKIii3'W?d^W4. A 
BCtt2S3'W?i'ti*tfnT*»3. Higgins©««;itt 
tt«^asnTV)^(Ania. Rev. Cell Biol., vol.8, p. 6 



(2) 

2 

7. 1992) . %-<H9 ^fii, P T R 7 7 5 U -CJifi 
t)©T*l3. Stelner »r±D**sn/i:t>®T*?)«o 
1. Microbiol., vol.16, p. 825. 1995). Z<D^:f'J-\f 

10 actnrnftpus lart is) ib^(7i^-f* Kiftat^ V/<<;gj>lft 
6n*(D*T*-3/i:(J. Biol. Cbea, vol.2M. p. 1139 
1. 1994). 9i?h3y*;^ • 7i'f'^(Laclfl£fl 

ecus lart is) «, •|>ffltt©?L»»T*6©T. 9ir h 

3'v:<lX ♦ vO'f-X (Lactococrns lartis) 6*0^:^ 
^ Final:? W'^i'Stt. 30t:«I«©+ii«<!)*TU*»« 

[0003] 

X dactobacillns helveticns) \z, '<y^Ktt2l^> 
T, hA^^JPX • ^jl'^T-w^bX (Lactobacillus h 

©DNA*ia*jiA//i:*'^i'^'-T)^SlGftUfc:MIB 

*«. y^^:/?^ mis K u '^T/^ K $»ji«iwis ») jitrtt 
««^r-r s'^yf^ H ttsi^ i7 4-r 6 c t s« 

5BM*^«-r4tcS-3fc. L/yi:*«-3T, *»?gi4. ^i' 
■ 's;W'<r--r aactobacillns helveticu 
i) S«©/^:/^H«2l^'W1J'««fi?*^tfDNA 
S:tl«-r<&c:i:*BlSi:-r?>. Sit. 

' 137. (LactobacillMshelveticusl 

« -*a«r4::t««Htr<5. *«wii, 
tr*. 

[0 0 04] 

[»asi)l«r*fci«><0#ll:l htzt^^X. *5EMI3:. 
^i' h^Wl';^ ■ '^;^'<T•-r *X fl-actohariUns helve 

50 AT**. *»MiiSjt. 7i'hAf^;i';^-'s;w^r-f 



»»ll«Fn-172 



3 

ilX (Lactobacillus helvetiriis) (D^^Amfn^P. m 
KB»H p a I T«»f1-<E) 1 1 i t) II 6.n.5^:^5^ K 

shsikas) (^Jft&<(^jtfif $Mi&»«Hp a I nmt 
«;^tl;:J:«J»e.n.5DNAS. jSPCR (inversePC 

R) aT««-r*c:ti:J:»)»eniEcoRv-!j-f h 

• '\;ir^T-'r iJT. (LactohacillBS helveticiiji) *I. 
7^' hA?;J';^ • dactobacinus helve 

liens) SBT 2171(FERM P- 14381) T»«miBDNAT» 
«. *56MI1*/J:. WIBDNA^a*ii^;^:X^^ m 

[0 0 0 5] OT. *38WC:3V»T, WKWMT*. 

hy'tf'Jl'X • ^JV^T^ilT. (Lactobacill 
us helvetirus) ft*©/^?^^ Hlftii^ ^/ti^Sae^.^ 
^tfDNA(i. DelIeye>0>:#j£(Appl. Environ. Microb 
iol.. vol. 56. 11 1967. 1990)«Tl!tff Ufc^J' HA?^ 
' ^jp^y^f :<JX (Lactobacillus helvelirns) © 
ifefiftaei^SSJIfiBjRHp a I T«»fr«;:d:llJ:D 

JPX • ^JV^T^ 137. aactPbacillBii helvetfcnO «. 

yi; Vn^)V7. • ^JV^f-^ilT. (Lactoba 
cillns helveticns) SBT 2171 (PERM P-14381) T«6. 
S6»C. ^0<t-5lc:LT»6nfeDNA«, JfiPCRS 
KJ:»)««r«»;itliJ;0, EcoRVtJ-'f hRO!Ba 

T^'^i'^-S^. S6i:, fienfc'^i^i'-T, :Wi 

[0006] 
T-^ilT. aactnhaclMiis tiftlvetifiiO 

'^i' ^-fctt*)i^«'<:/^ Finals' vAi'RSifeiB* 
*ri-*y7X5 KT»se!ftUfca4«)^. envois 



)V^7-^ iiT. q.ar.tohari I Ins hulYst \m) SJatt 
Kiai'v/'ti'Htt, 5(rcii(i»<D»fl«Tt>tt«*«i«T 

■0 ^j£(Poolun et al.. Handbook of BioDenbraDe. 1992) 

(Dr lessen et al.. Proc Natl. Acal Sci.. vo 
1.82. p. 7555. 1985) h>Bft*4»iK:*ft^a 

[0007] 

6i:n^L<K9i-r«. 
to ons 

Delley&(O^I£(Appl. Environ. Kicrobiol. vol.56, p 

p. 1967-1970. 1970) ictsevi, yi;Yn^)V7.' 

■i liTs Xactobacillus belveticas) <ii9i^1ff-ik&i-^Vk 

actnhacillus hftlvMicns) SBT2171 (FERII P- 14381) S 
MRS«it&T37t:. I6NfM««tm 5XMRSlg« 

100il(>J>KtSff«(pB7.0)T2g]%#b^«K, S'&^IK 

SfToTSI^^lHlCb, lBMEDTA(X?l/>i;75> 
30 BBII^S) $^tfIOnMh*JX«arffi(pH 7.8)i:!BflL.A:. 

a{4:fifl«il. ««««250Kg/Bia:4«J:9l:::^a^7 
-i?K ('<-U>^-^>A-fAttfi) jtSAJ 500 
«g/iiIi:;i<E)J:5«c:/Dx7— tJE (4<b^l«fi) * 
-tn-enasjouT. 371c. 30^^offla*ff'3fe». inii 

EDTAS^t?10lrilh'JX«»«(pH 7.8)Tft«*b. 

ix9J^)i/> (4fl:¥l«») 160U'&»lnL. 3rC. 30 
iJ^OJSaSfTom a 13Si:;i4J:5»rSDS 

lUEDTAt, 200uK/BltJi4J:51:yDx7 

— tfKs-c-n-t^naijui/. 65'c, 2«iBi®jQa*ffo 

(7xy-;k: J'Dns}xJWA=l : 1) -CSialft^U 
il*««**70S«i:/j:«>J:5lc?&x^'y-;H&l)0>t. ±eJU 

(b) '<:^yHlliaifieilJtfi^*^'DDNA©BIB 
$0 21 ® 9 h/t^JP^ • '\;P'«Cr (LactohacUlnii h 



tlll¥ll-172 



(4) 

S 

£llfijLi£llS)SBT 2171 (PERM P-14381) mmA&?\Z 
■3V»T. IWlE»*HpaIT. 37"C. 6I^M®^J«S:ff 

[0 0 0 8] nmm 



♦ MlT^#e.nfcDNAST4-DNA7'fy-;^ c^- 

[0 0 0 9] 
[SI] 



DNARftM-SOus/allSSft 2tfl 

lOOaM «fl:Vi^*->>>A 2/xl 

2|tl 

«S* 77 Ml 



:/9-fT-l : 5' -TCCTGTAATTGTTTTTATTG (EcoR 

:^7'f-7-2 : 5* -ATGACACATTATTCATACTG (BamH 

to 0 1 0] *1C. PWO#'J;i7— K-'J^J^- tfc. 

-rwWAttfi) Itfl SJOA. TE(l)~(5)OKJt>I [0013] ttK^^l 

S: (l)95t:. im^ (2) SSt. Me*. (3) SOt:. 2 (:*JiaOy'^:/5' K^0a>**Ojffl3£) S6M«H|4T» 

(4)72t;, 3^^. (5) (2)*»&(4)©30lJ"f 5';K0tt») 6nfc<7'5^Hlliai^'>/1J'RSit6gSW1-'S»:*diB 

i'Hiie^*^tfDNA«;'#rc. ;i®DNA©JfiSE?!l iicr7^)VLff:/n>) )V7 y-> (Pro-AI 

-H32a::«««OE?!l»^ll:*-r. nc*. SlS*!! >7-f;W^'- (0.45uB)T*II«*h9«yyUfc. -C-t 

[0011] i^ig«f!i3 ;ni»«u. iS[WflStt4«)£UT. -m^(r>'y^-^=i-Y 

Jte^-*-&t;DNA*'^d;^'-Hiei^t/t. TJktD-fe. ViJiV»*JBKi:. *««i14fc^»O^rtt»CJ:0a«Ufc 

T«)iWIBB*BamHIfiz;EcoRVTW*rLT*V> 7i' h3-y*X • ^i'^X ( Lactococcps 1 act is) <DD 

fc^HBffl'^i'^'-pTAQI (GencorttR) t. NA•rM•Sffl*ji^fcX7^9^H•^al^' W'Ji'RKiiB* 

•(I2i'>/x^ss4i!6**r«'<i'i'-«»;t. *«;6iff^^)Tfi<^il^w;i«^^Dt)^5^:^^:*a»^fe. s 

t0012]^ifiW4 40 fe. :*g%gg<05j7 Vn^)\,7. • j!>X (lactoha 

(ffl4«J<D}gJI(etfl) '<y?^H«2l^'>Ai'HS4ffi* cillus he!vetif.«.0 (7)DNA»ax»ilfr-<r«ata, 5 

a4«©?g|(e«*ff:>fc. t VUvHT^ • ^i'aF-;^ aactncocc«s lartU) ©DN 

^«)Sft:*;i'v">ATSaaU/t:*:li» E1772» A^SIASn^ikBSiDt). -^^'^^^KlSOji**** 

(J. Bacteriol.. vol.173, pp. 234-244. 1991) t, f&k #«lCi«ViJ:i:*iMe)*»t;it)t. 

«3T»6nfc'^^y HII>2l^>/ti;|iaf4jB*«r-r* [0 0 14] %mKh 

^^^-^m.'tX.. 42t:. gOtJxOt-J-i/a-yi^lCiO (R/jNSaoWfi) ^»«4T^&n;t'<y5^H*fl2l^> 

'^i'^-IJ. 7>liv'J> lOOug/alSISllDUfeJSift ij-fe. »SX+X10g/lRrjt3Aj^«^-hiJi>AlOg/l* 

('<:/h>10g/l. »«X+X5g/1, ftittSg/l) TSIR BO *j»UfcM9«% (U>M**=::M-Ui?A64g/l. 'J 



(5) 



fl:7>*='>A5.0g/l!5>6J4«M9«5 7i'X»JK 200 

n>lX> mmift, -E-^T, Kabackco:*^ (Methods of 
Enzynology. vol. 22. pp. 99-120, 1971) 

[00 1 5] umm 

a^nf^tt^'JC'A^^Dou. asjc. im i^cT 

^'^^H/fcP r o - A 1 a S»1PU. «^WC-!}->y;W 
*h7>y7"bfe. ::o7-<;p^-4}|c?&Ufc0.llfifift'J 

HtA/£ttl.»*«. *569i©«/jNiStt. i^'<y^H<0«D 
fSMWK'MaWi^'^y^' KSOii***. 37*0 t45X:»C 
0!)R/|>1ISB> 4rc©ffifi«l:«V^T. 37Y:iC«(t«J:0 
[00 16] 

5^ 'j'^rf^ H&i*a«»c5j0jitttv»5ttii* * 



io 



30 



S 

v>bnTVi<&i;^y^ Hat; h y ^^y^'- H*««r*B 

ict^r^i. mz, *«M»c±0S£fesn«'<7'5^ 
KNIM^Wt^Rli. )l!i5e?£tt;)«<, SOteftOiftfi 

WC$>it^^t:>iiX^^i>i'>ni;n^'y7,TL^\zt> 

[01] 5l«««l2T»6n;t'^y5^F«2l^'W5J'J(« 
*«€^€$trDNA©ifi»EJIIRt;^-®m»E?!l*»6 
US ^ 7 5 / KEJSJS^r. 

[02] 5l«iW2Tll5n^'<:/f^H«il2l^>M^SS 
^jte^^^tlD N A(D«IS£$l]&^-&©i&SG?i|«' e> 

[03] |!Sifi«2T»en/i:'<y5^HlfljJI^'>/'«i7HS 
±tt^£^tfDNA©it[SG^a:X-e-©«SS$)|;&'6 

[0 4 1 mm 1 cijtt «:*:iBaio!)5;'^:/5^ fir o a* 
«*/T5ry97T*4. 

[05] ttK«fS2lc*Jlt'5R'Ma®>''>cy^K«lOiii^^ 

«**-ri'97r»«. 

[0 6 1 tittt«i 2 J;:iJ(t4K/Ma©37t:RiM5t:ic^»j 

vssm 
mm^ : 1 

S^JOfid : 1884 
e^®S : »K 
: =:4:iH 
hjj^n-:;- : ««« 
S^®a9a : GenoBic DMA 
SK 

^4!!)^ :Lactobacillas helveticos 
«c« : SBT 2171 



AAGATGGACG HAAGGTCAT CGAAAGCAAG GHAACHGA TCGAAGCTGA AAAAGATGCT 
GHAATGATG CAGUGCTAA AGCAAHGAT TAAGTAATAT AAAGTAATAA AAATAAGGAT 
CTATCTGTAA ATACGATAGG TCCnATTTT TCGICGTGTA AnCTmTA TTGCTTACCT 
TACATAAGAA AGGAGnm CmCGGTAA ACGAGHCAA ATACAGCAH CmCGACAG 
CCAAAGGGCT TGTCCACTTT AncnCACT GAAATGTGGG AGCGTnCAG HACTACGGC 
ATG CGG GCT ATC m HA nC TAG 
Het Arg Ala lie Leu Leu Phe Tyr 

1 5 
ATC TAT TAC GCA On ACC AAA GGT GGT HG GGG ATG TCT CAA ACT ACT 
Het Tyr Tyr Ala Yal Thr Lys Cly Gly Len Gly Het Ser Glo Thr Tbr 

10 15 20 

GCT GCT TCA ATC ATG TCG ATC TAT GGT TCG Cn GH TAT HA TCA ACA 



•12J 
-61 
-1 
60 
120 
144 



192 



240 



9 

Ala Ala Ser lie Met Ser He Tyr 
25 30 
CTA Cn GGA GGC 
Leu Val Gly Gly 



10 



GTC nc 

Val Phe 

nc CCA 
Leu Pro 

GTA GGT 
Val Gly 
90 

on TAT 
Leu Tyr 
105 

GH no 

Val Phe 

TGG GGA 
Trp Ala 

nc CAT 
Phe His 

GTA CAA 
Val GiD 
170 
ACA CCT 
Thr Pro 
185 

TGG GTT 
Trp Val 

GCAGGA 
Ala Gly 

ATT TTG 
He Leu 

AGC TCA 
Ser Ser 
250 
AGC nG 
Ser Leu 
265 

GAG ATA 
Gin He 



TACGGC 
Tyr Gly 
60 

GOT GGT 
Ala Gly 

75 

ACT GGA 
Thr Gly 

TCG Gn 
Ser Val 

GGG ATT 
Gly He 

GCT CAC 
Ala Gin 
140 
GCA GGA 
Ala Gly 
155 

TAT GTA 
Tyr Val 

AAT GAT 
AsD Asp 

GTC AH 
Val He 

GTA GGG 
Val Gly 
220 
GCG ATT 
Ala He 
235 

AAG GTT 
Lys Val 

AAG AAT 
Lys Asn 

An CAG 
He Gin 



TGG CTT TCT GAC 
Trp Leu Ser Asp 
45 

GGT GT6 Cn An 
Gly Val Leu He 

GTA ACG 6TG CTA 
Val Thr Val Leu 



nAnA 

Leu Leo 

GAA GAT 
Glu Asp 
110 
AAC nA 
Asn Leu 
125 

GGC nc 

Gly Phe 

nCTCA 
Phe Ser 

CnGGT 
Leu Gly 

CCT An 
Pro He 
190 
ATT ATC 
He He 
205 

CAA TTA 
Gin Leu 

GCA nG 
Ala Leu 

ACT AAG 
Thr Lys 

CGG CTG 
Arg Leu 
270 
CnCAA 
Leu Glu 
285 



AAG CCG 
Lys Pro 

95 

CCC CGT 
Pro Arg 

GGC TCA 
Gly Ser 

GGT GTC 
Gly Val 

nA GCT 
Leo Ala 
160 
GGT AAA 
Gly Lys 
175 

GAT AAA 
Asp Lys 

ATC GCA 
He Ala 

AGC Gn 
Ser Val 

CCA ATC 
Fro He 
240 
An GAG 
He Glu 
255 

Tn nc 
Phe Phe 

cn GCC 
Leu Ala 



Gly Ser Leu 
35 

AGA GTA TGG 
Arg Val Trp 
50 

ATG nG GGA 
Met Leo Gly 
65 

TAC AGC TCG 
Tyr Arg Ser 

AAC GTA TCC 
Asu Val Ser 

CGT GAC GCT 
Arg Asp Ala 
115 

An ATT GCT 
He He Ala 
130 

CAT An nT 

Bis He Phe 
145 

GCA Gn GGT 
Ala Val Gly 

AAA TAC nA 
Lys Tyr Leu 

GGC GAT nG 
Gly Asp Leu 
195 

An Gn GCA 
He Val Ala 

210 
GAT AAT GTA 
Asp Asn Val 
225 

TAC TAC TTC 
Tyr Tyr Phe 

nA GGA An 
Leu Gly He 

AAA AAA GGA 
Lys Lys Gly 
275 

ATA AAA AGG 

He Lys Arg 
290 



Val Tyr Leu Ser Thr 



GGC TCT AGA 
Gly Ser Arg 

CAC ATC Gn 
His He Val 
70 

An CCT nA 

He Ala Leu 
85 

GAT ATG Gn 
Asp Met Val 
100 

GGT TTC AGT 
Gly Phe Ser 

CCA TGG cn 
Pro Trp Leu 

GGT AGC CAA 
Gly Ser Gin 
150 

ATG nc Tn 

Met Phe Phe 
165 

TCA ACT GAA 
Ser Thr Glu 
180 

CTT AAT GTG 
Leu AsD Val 

An TTA GCC 
He Leu Ala 

An ACC TTA 
He Thr Leu 
230 

GTG ATG ATG 
Val Met Met 

245 
CAT TTA CTA 
His Leu Lue 
260 

TAT AAG CGG 
Tyr Lys Arg 

CAA AGC Tn 
Gin Ser Phe 



AAA ACA 
Lys Thr 
55 

nc GCT 
Leu Ala 

ATC cn 

He Val 

GGG GGT 
Gly Gly 

An Tn 
He Phe 
120 

GTA CCA 
Val Pro 
135 

nc AAC 
Leu Aso 

GGT nA 
Gly Leu 



ATC AAG 
He Lys 
200 
GCT ATG 
Ala Met 
215 

nA ACT 
Leu Thr 

Tn CGC 
Phe Arg 

CCT GTA 
Pro Val 

cn AAG 
Leu Lys 
280 
An An 
He He 
295 



336 



384 



432 



480 



528 



576 



624 



AGT CTG 672 
Ser Leu 



720 



768 



816 



864 



912 



960 



1008 



«II>F11-1T2 



(7) 

11 12 
CTG ATA GCG CTC ATC ATC ATG GCC AGC ATT HG AH CCA AAC AAA GTG 1056 
Leo He Ala Leo He He Met Ala Ser He Leu He Pro Asn Lys Val 

300 305 310 

ATC An GCC AAA CAT CTC CTC AAG CTG GTT HG TTG GTG TTC TAT TGG 1104 
He He Ala Lys His Leu Leu Lys Leu Val Leu Leu Val Phe Tyr Trp 

315 320 325 

ATA GGT Cn AAT HG ATC CCT m AGC ACA Tn CH CTC TCC HT CH 1152 
He Gly Leu Asn Leu He Pro Phe Ser Thr Phe Val Leu Ser Phe Leu 

330 335 340 

TTT m GAT TAT ATC AAA CAT ATG TTT AAG AAA GAG G6G GAA CAA GCA 1200 
Phe Leu Asn Tyr He Lys Bis Het Phe Lys Lys Glu Gly Glu Gli Ala 
345 350 355 360 

AAA AAA ACA AAA GAA AAA AGC CGG AH CAT CAC GGG AH GAA ATC CCG 1248 
Lys Lys Thr Lys Glu Lys Ser Arg He His His Gly He Glu He Pro 

365 370 375 

nG Tn CTC CGG CAA nA ATC ATA AAT ATA nC ACC CTA ATA ATT nG 1296 
Lea Phe Leu Arg Gin Leu He He Asn He Phe Thr Leu He He Leu 

380 385 390 

GAA GGC GAA ACG Cn m GAT GAA AAT GGG GTA GAG GTC AAT ATT GCT 1344 
Gin Gly Glu Tbr Leu Phe Asp Glu Asn Gly Val Glu Val Asn He Ala 

395 400 405 

GAA CAT CCA GTG CAA GGA TAT ACG GAA TTG AAT ATC AAC Cn nO AAT 1392 
Glu His Pro Val Gin Gly Tyr Thr Glu Leu Asn He Asn Leo Leu Asn 

410 415 420 

AAA GAT AGC An GAT TTG TGG GCT GAT TGG ATT CAA AGC Gn GCA AAA 1440 
Lys Asp Ser He Asp Leu Trp Ala Asp Trp He Glo Ser Val Ala Lys 
425 430 435 440 

TAT TTG cn AAT ATC ATG TAT ACG GCA GAT GTG ATC GTA ATA ATT An 1488 
Tyr Leo Lue Asd He Met Tyr Thr Ala Asp Val He Val He He He 

445 450 455 

TTC TAC CTC GTG AAG ATG GCG GCA TTG TGG TGG GCA TGG TCG TAT ATA 1536 
Phe Tyr Leu Val Lys Met Ala Ala Leu Trp Trp Ala Trp Ser Tyr He 

460 465 470 

CCG no AGT ACA GTA Tn GTA GGC TAT AAA TAC TCA GGT AAA GAT GAG 1584 
Pro Leu Ser Thr Val Phe Val Gly Tyr Lys Tyr Ser Gly Lys Asp Glu 

475 480 485 

TCC TTG CAA GCT GCT nA GAA Gn nA TGATAATGGA TCAAAGATTG 1631 
Ser Leu Gin Ala Ala Leu Glo Val Leu 

490 495 
AATTAAAAAA CCTTCTCGCA ATGAGAAGGT TnTCGnAG AATTCAGTAT GAATAATGTC 1691 
ATCnCTGGA CGATGTGCn G6 1703 



(8) 



mi] 



Hpal 

iUtf^ATGCatfXyrTAAGgrCATCGAAAGCAA GGTO -121 
KKDVKV.I SS KVKL X SAEK DA 

GTTAATGATGCAlCmQCTJUUU^^ -61 
^NOXVAXAID stpp 

— PepN 

CTATC TOTAAATA GGATAOGTCCTT A TnT^ ^ -1 

TJ^GATAAGftAAGGAG Tn " I TClTrGGGTAAACGftC^^ 60 

-35 

CCAAACMGu-J-Jii-ivU CTTTAlTC T^ 120 
-10 SB3 

ATCCOCXXn^AltnTATTATTCTACATCTATTACQC^^ 180 
M RA2LLFYMYYAVTKGGLGM 

acTCAAAcn^CTOcroerrcAATCATOTc^^ 240 

_S 2 T T AAglMSIYCSLVYLST 

CTACTTG6AGGCTGGCTITCT6ACAGAG7AT<^ 300 
L V G G W L SDRVHOSRXTVF Y G 

msQI 

GQTOTOCTOlTTATgTTGGGACACATCGTTT^^ 360 
QVLIMLCHIVLA LPAGVTVL 



TACAOGTCGATTGCTTTAAOYXmtnAGGTACrtXSATTAlTA 420 
Y R S X A L 3VVC .TGLLKPMV5D 

AT00tT60QG<nCTTTATrCGQTTGMCATCC^^ 480 
M V O O L Y SVEOPRRDAGPS I F 

GrmCGOGATTAACTTAGQCTCftAmrrG<^ 540 
VFOINLOSIIAPWLVPWA A Q 



m2] 

CGCTTCOGTtnCCATATTTlTGGT^^ 6Q0 
C?GVHIFOSQLMFH A G P S L A 

TWSVi 

GCAGTTO?rAT(nTCTTTGOmM^ 660 
AVGMrPGLVQYVLGG K K T L S 

j^CTGAAAGTCTQACACCTAATaATCCTATTC»TAAAfiOO^ 720 
TESLTPMDPIDKGDLLNVIK 

WyVIIIIAIVAILAAMA G V Q 



CAATTAAGOGTTCATAAWnJ^TTACOTlAOTAACTAT^^ 840 
Q L 5 V D N VITLLTILAI ALPI 

TACTACTTCGTGATCAtQTTICQCAGCTX^^^ 900 
Y Y F V M M P RSSKVTKXBLGIK 



TTACTACCTCn:AA0CTlX3AAGAATCGGCT^^ 960 
LLPVSLKMRLrPRKGYKRLR 

CKSATAATTCAtXTTOAACTIGCCATAAAAAOGCAA A O^^ 1020 
QIXQLBX.AZXROSFZZLZAL 

AaCATCAT«XXAQCATTn»TICCAAACAAAQtq^^ 1080 
ZIMASZLXPKKVZZ A R H L L R 



ATTOGATAOCnxriTAATTXGATCCClTrT^^ 1140 
li y LLVFYWIGLWLiPPSTPV 
TMSX ~ ' 

CTCTCCTnCrTTmrAQATTAT^ 1300 
_LSFIiPLDYZRBNFKKBQ8QA 



«ll¥ll-172 



(10) 



[H3] 



AAAAAAACAAAACAAAAXACCCOCACTCATXJVCGQGATTOUU^TCC^ 
KXTKSXSRIKK CI EIPLFLR 

CAATTAATCATAAATATATTCACrCTAATAATrTTGGMGOOC^^ 1320 
QLIIWIFTLIIli BGETIiFOE 



AATOGGGTAGAGGTCAATATTCXnCAACATCCACTOCAAG^ 1380 
NGVBVNZAEKPVQCYrELNl 



AACCrmCAATAAAGATACXaiTTCATTTC 1440 
NLLKXDSXDLW ADWZQSVAK 



TATT1trCTTAArA7CATOTArA00GCAGATGTCiATCXn*AArAATTA 1500 
Y L L N I MYTAPVIVIIIFYLV 
TMSXI 

AACATGGCGGCATTtmxnCGGCATGGTCGTATATACGGTT^^ 15(0 
K M A A L WWAWSYIPLSTVFVG 



TATAAATACTCAOGTAAAGATGAGTCCTTGCA^tOCTOCTT^^ 1620 
YKYSGKDESLOAALEVt - - 



ATCAftftGATTGAAT TAAAAAAOCTTCTXX »^AT GAQAAG^ ICflO 

? \ 

TOAATAATCTCAlXJrit.n ^U ACXaA W ltSgn'OG 



^^titfi (RBS) 
TMS : >:/7>x/<>{fita 



(II) 



m4] 
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[05] 
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[B6] 
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C12R 1:225) 
(C12N 1/21 
C12R 1:19) 
(C12P 21/02 
C12R 1:19) 



